Much of the empirical literature on PRP (Performance Related Pay) focuses on a question of whether the firm can increase firm performance in general and enterprise productivity in particular by introducing PRP and if so, how much. However, not all PRP programs are created equal and PRP programs vary significantly in a variety of attributes. This paper provides novel and rigorous evidence on the productivity effect of varying attributes of PRP and shows that the details of PRP indeed matter. In so doing we exploit the panel nature of our Finnish Linked Employer-Employee Data on the details of PRP. We first establish that the omitted variable bias is serious, makes the cross-sectional estimates on the productivity effect of the details of PRP biased upward substantially. Relying on the fixed effect estimates that account for such bias, we find: (i) group incentive PRP is more potent in boosting enterprise productivity than individual incentive PRP; (ii) group incentive PRP with profitability as a performance measure is especially powerful in raising firm productivity; (iii) when a narrow measure (such as cost reduction) is already used, adding another narrow measure (such as quality improvement) yields no additional productivity gain; and (iv) PRP with greater Power of incentives (the share of PRP in total compensation) results in greater productivity gains, and returns to Power of incentives diminishes very slowly.
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PERFORMANCE PAY AND ENTERPRISE PRODUCTIVITY: The Details Matter
I. Introduction
Compensation systems have been shifting away rapidly from a fixed wage contractual payment basis in many nations around the world (Ben-Ner and Jones, 1995) . Particularly prominent is the explosion in the use and interest in Performance Related Pay (PRP) (see, for instance, Bryson, et al., 2012, Lemieux, MacLeod and Parent, 2009 ). There are two types of PRP, group incentive pay which ties pay to group performance and individual incentive pay which links pay to individual performance.
Group incentive pay is often called employee financial participation schemes which include profit sharing, employee stock ownership, stock option, and team incentive (or gainsharing) plans. With the rising use and interest in such employee financial participation schemes, many studies have examined their effects on enterprise performance in industrialized countries.
1 Most prior studies consider either Profit Sharing Plans (PSPs) in which at least part of the compensation for employees is dependent on firm performance (typically profit) 2 or Employee Stock Ownership Plans (ESOPs) through which the firm forms an ESOP trust consisting of its non-executive employees and promotes ownership of its own shares by the trust (See, for instance, Jones and Kato, 1995 , Blasi, Conte and Kruse, 1996 and Kruse and Blasi, 1997 . Moreover, an increasing number of firms (in particular "New Economy" firms) are 1 For a survey of the literature on financial participation schemes, see for instance Blasi, Conte and Kruse (1996) on employee stock ownership, and Jones, Kato and Pliskin (1997) on profit sharing, gain sharing/team incentives. For a Meta-analysis of the literature, see Doucouliagos (1995) . For a more theoretical survey of the literature, see Gibbons (1997) and Prendergast (1999) . For more recent works, see the shared capitalism literature (see, for instance, Freeman, 2008, and Park, 2008) . 2 For detailed discussion on the definition of PSPs, see Kruse (1993) and Jones, Kato and Pliskin (1997). extending the use of Stock Option Plans (SOPs) to include non-executive employees in recent years (See, for instance, Sesil, Kroumova, Blasi and Kruse, 2002) and Conyon and Freeman, 2004 ).
Finally, with the rising popularity of "High Performance Workplace Practices (notably self-directed teams)", more firms are introducing TIPs (Team Incentive Plans) which makes at least part of the compensation for employees dependent on performance of the team or work group to which they belong (See, for example, Hamilton, Nickerson and Owan, 2003 , Jones and Kato, 2011 and Jones, Kalmi and Kauhanen, 2010 for teams and TIPs). The literature on individual incentive pay is equally rich, including a variety of econometric case studies, field experiments, and laboratory experiments (see, for instance, Dohmen and Falk, 2011 , Lazear, 2000 , and Shearer, 2004 .
One of the most frequently addressed questions in the literature is whether the introduction of PRP leads to an increase in enterprise productivity and if so, how much. By now we have a rich body of evidence on this question. Nevertheless, there is a disproportionate dearth of evidence on whether various attributes of PRP or the details of PRP matter for its productivity effect. For instance, it will be of great interest and importance to discern which of the two kinds of PRP, group or individual incentive pay, yields a greater enterprise productivity gain. As discussed by a recent survey of the literature by Bloom and Van Reenen (2011) , theoretically group incentive pay and individual incentive pay affect worker behavior and organizational performance differently. For instance, on one hand, group incentive pay promotes teamwork and collaboration among workers, whereas individual incentive pay does not. On the other hand, group incentive pay is subject to the free-rider problem, which may negate its positive productivity effect, while individual incentive pay does not suffer from the free-rider problem.
Group incentive pay and individual incentive pay may also have differing effects on worker sorting. The introduction of individual incentive pay may encourage low-productivity workers to leave the firm and attract high-productivity workers to join it (see, for instance, Dohmen and Falk, 2011, Lazear, 2000) . Group incentive pay if the free-rider problem is serious may lead to the opposite worker sorting---attracting low-productivity workers to the firm due to an opportunity to free-ride on their high-productivity coworkers and induce high-productivity workers to leave the firm. In sum, theory makes it amply clear that group incentive pay and individual incentive pay are likely to have very different effects on worker behavior and organizational outcomes. Yet many existing data, such as the Panel Study of Income Dynamics (PSID) which was used by one of the most influential studies on PRP in recent years (Lemieux, MacLeod and Parent, 2008) , does not distinguish group incentive pay from individual incentive pay, and hence does not allow researchers to estimate the productivity effect of group incentive pay separate from that of individual incentive pay.
Furthermore, even within each of the two types of PRP (individual and group), there is considerable heterogeneity. Some PRP schemes apply equally to the large majority of employees and some only to a small subset of employees. PRP also differs in the use of specific performance measures. Even if the same performance measure is used, the power of incentives (how sensitive pay is to performance) may vary.
In short, we know a lot about whether the incidence of PRP matter for enterprise productivity yet we know relatively little about whether the details of PRP matter. It is this important gap in the literature that this paper tries to fill.
Though the literature on the productivity effect of the details of PRP is limited, there are a number of notable exceptions (Kruse, 1993 and Pendleton and Robinson, 2017) . Such exceptions are, however, subject to potentially serious bias due to unobserved firm heterogeneity that is correlated with the varying attributes of PRP. 4 Unlike the rich literature on the productivity effect of the incidence of PRP, panel data on the varying attributes of PRP are seldom available. Our
Finnish LEED (Linked Employer Employee Data) provide such unusual data and thereby allow us to provide fixed effect estimates on the productivity effect of PRP details which are relatively free from bias caused by unobserved firm heterogeneity. In fact, our analysis confirms that when estimating the productivity effect of PRP details, unobserved firm heterogeneity appears to be indeed correlated with PRP details, causing serious upward bias for the cross-sectional estimates (as opposed to the fixed effect estimates) on the productivity effect of PRP details.
The paper is organized as follows. In the next section, we describe the data in some detail. Section III provides the empirical strategy and presents the results. The concluding section follows.
II. Data
We combine several data sources. At the core of the dataset are three waves of the The merged data are further combined with the EK's wage statistics database which contain employee-level data (such as education, work experience, and firm tenure). As such, the resulting database is Linked Employer-Employee Data (LEED) augmented by unusual panel data on the attributes of PRPs (for more details see Kauhanen and Napari, 2012a) . Finally, we use Statistics Finland's business register and add data on foreign ownership to the PRP-augmented LEED, using firm IDs. We have 1135 to 1659 observations with all of the necessary data. Note that unlike many studies using LEED which use individual employees as the unit of analysis, our unit of analysis is individual employers and construct individual employer-level data from data on their employees.
III. Econometric Specifications and Results
We begin with a standard dummy variable approach commonly used in the literature (see 5 The response rates are good for this type of survey. For example, in the European Company Survey, which considers inter alia payment systems, carried out by the European Foundation for the Improvement of Living and Working Conditions had a response rate of 42 % in its management interview module Eurofound (2010) . The survey used by Ittner and Larcker (2002) had a response rate of roughly 34%.
for instance, Jones and Kato, 1995) . Specifically we estimate Cobb-Douglas production functions, augmented by a dummy variable capturing the productivity effect of the incidence of PRP:
(1) CS (Cross Section): lnQit = βKlnKit + βLlnLit + β1incidenceit + βxXit + (year effects) + uit (2) FE (fixed effects): lnQit = βKlnKit + βLlnLit + β1incidenceit+ βxXit + (firm specific fixed effects) + (year effects) + uit where Qit is output of firm i in year t, measured by value added; Kit is the capital stock; Lit is labor; incidenceit is a dummy variable which takes the value of 1 if PRP is used for at least one employee group (blue-collar, clerical, and white-collar) in firm i in year t, and the value of zero otherwise; and β's are slopes. In addition, our data allow for a set of other controls, Xit. First, since we have employee-level data on every worker for each firm in our sample, unlike earlier works, we can add a set of time-varying control variables capturing labor force characteristics of firm i in year t (average education level, general labor market experience, and tenure of all employees at the firm). As shown in the summary statistics in Table 2 , the average employee has about 12 years of formal education; 22 years of general labor market experience; and 10 years of tenure in the current firm. Second, we control for firm i's foreign ownership in year t by constructing a dummy variable indicating whether or not the firm is majority foreign-controlled in year t. Again, as shown in Table 2 , twenty percent of firms are majority foreign-controlled.
Finally, we consider a set of industry dummy variables. 6 As a robustness check, we also consider translog production functions and find that our results change little when we consider translog production functions.
7 Furthermore, to account for possible endogeneity of labor input, we also consider a method proposed by Levinsohn and Petrin (2003) and simplified by Wooldridge (2009) . Reassuringly there is no discernible change in the results.
The CS specification is subject to a well-known problem of unobserved firm heterogeneity that affects firm productivity as well as the firm's decision to introduce PRP. For instance, it is plausible that the firm with overall high-quality management or progressive corporate culture/history is more likely to introduce a PRP scheme as an innovative and smart payment system. It is also quite plausible that overall high-quality management or progressive corporate culture/history leads to higher enterprise productivity. Since we cannot reliably measure a variable such as high-quality management and progressive corporate culture/history, the CS estimates are likely to be biased upward. A standard solution is the fixed effect (FE) estimation which controls for unobserved firm heterogeneity by exploiting the fact that much of unobserved firm heterogeneity such as overall management quality/progressive corporate culture and history tends to be stable over time. Table 3 reports the CS and FE estimates of our baseline production function, Eq. (1) and Eq.
(2). The estimated coefficients on log capitalit and log employmentit are positive and statistically significant at the 1 percent level, and the size of each coefficient is reasonable.
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The estimated coefficients on incidenceit for both specifications are positive and statistically 7 These, and other, unreported regression results are available from the corresponding author tkato@colgate.edu upon request. 8 As explained in Hsiao (1986; 26-28) , the use of panel data in production function estimation leads to a smaller sum of estimated output elasticities. The sums of estimated output elasticities for the FE specification reported above are close to those cited in Hsiao (1986; 27) . We also estimated all of our FE models with constant returns to scale imposed, and reassuringly we found no appreciable difference in the results. significant at the 1 percent level, pointing to the positive productivity effect of PRP. Furthermore, as expected, the estimated productivity effects are much larger for the CS specification than for the FE specification, suggesting that the CS estimation may be indeed biased upward due to the possibility that unobserved firm heterogeneity (such as managerial ability and corporate culture) is correlated with the use of PRP. When such unobserved firm heterogeneity is accounted for by fixed effects, the magnitude of the estimated productivity effect of PRP is about 9 percent which is quite plausible and comparable to what similar earlier studies found (for instance, Gielen, Kerkhofs and Van Ours, 2010 for Holland, Jones and Kato, 1995 for Japan, and Kato, Lee and Ryu, 2010 for Korea).
Having established that the incidence of PRP is indeed positively correlated with productivity, conditional on a variety of covariates (including firm fixed effects), we now turn to the main question of the paper-Do the details of PRP matter? We begin with exploring the most frequently studied detail-the penetration of PRP (the proportion of the labor force covered by PRP or coverage 9 ). Table 4 summarizes the estimates of Eq.
(1) and Eq. (2) with coverage used instead of incidence. As in the case of incidence, both CS and FE yield positive estimated coefficients on coverage that are significant at the 1 percent level, confirming prior studies pointing to the importance of coverage in the productivity effect of PRP Kato, 1993, Kruse, 1993) . The size of the estimated productivity effect of coverage in the FE specification is again plausible-a ten-percentage-point increase in coverage (which constitutes roughly a 20 percent increase in coverage for the average firm with 49 percent coverage) will lead to a one-percent increase in productivity.
Note that the CS estimate on the coefficient on coverageit turns out to be considerably larger than the FE estimate, again pointing to the substantial upward bias of the CS estimates due to 9 Coverage does not mean receipt of a recent pay-out. It is possible that employees participating in PRP receive no pay-out for certain years.
unobserved firm heterogeneity that is positively correlated with coverage.
Our data are unusually rich in other details of PRP that have not been investigated by prior studies. Perhaps most importantly our data provide longitudinal information on the extent to which the firm's PRP is based on individual performance or group performance. It turns out that PRP used by Finnish firms almost always contain some group incentive. As such, PRP used by Finnish firms can be meaningfully grouped into two categories: (i) group PRP defined as PRP which contains group incentive but no individual incentive pay; and (ii) individual PRP defined as PRP which contains individual incentive (most of them also contain group incentive). Specifically, building on our last analysis of coverageit, we create the following two variables: (i) group coverageit is defined as the proportion of the labor force for which firm i uses group PRP in year t; and (ii) individual coverageit is defined as the proportion of the labor force for which firm i uses individual PRP in year t. Note that if firm i does not use any PRP in year t, both variables are zero. Reassuringly we find that there are comforting within-firm variations in group coverageit and individual coverageit over time, which allow for fixed effect estimations.
Individual incentive pay and group incentive pay have distinctly different implications for the effect of PRP on enterprise performance. From the behavioral perspective, group incentive pay promotes teamwork and collaboration among workers, whereas individual incentive pay motivates workers to focus on their own effort and performance (sometimes even at the cost of teamwork).
From the worker sorting perspective, however, individual incentive pay leads to positive worker sorting--high-productivity workers self-select into firms with such individual incentive pay and lowproductivity workers self-select out (see, for instance, Dohmen and Falk, 2011, Lazear, 2000) . In contrast, group incentive pay may result in negative worker sorting unless free-riding is effectively mediated. In other words, low-productivity workers are attracted to such firms with group incentive pay for the opportunity to free-ride on high-ability workers. High-productivity workers try to exit from such firms in order to avoid being free-ridden.
The results are summarized in Table 5 . The discrepancy between the CS and FE estimates here is large, and thereby not accounting for unobserved firm heterogeneity will result in a highly misleading conclusion. On the one hand, the estimated coefficients on group incentive and individual incentive in the CS specification without accounting for unobserved firm heterogeneity are positive and statistically significant at the 1 percent level, indicating that both group incentive pay and individual incentive pay yield positive and significant productivity gains. On the other hand, for the FE specification which does account for such unobserved firm heterogeneity, the estimated coefficient on group incentive is positive and statistically significant at the 5 percent level, while the estimated coefficient on individual incentive is not at all significantly different from zero. 10 The aforementioned overestimation of the productivity effect of PRP due to unobserved heterogeneity appears to be particularly acute for individual incentive pay for Finnish firms. It suggests that Finnish firms experimenting with individual incentive pay may be those firms with superior unobserved managerial quality or progressive corporate culture.
The FE estimates on the coefficient on group coverageit and individual coverageit suggest that when the share of employees whose PRP plans are based on group performance only (or the proportion of employees under pure group incentive) rise by 10 percentage points, productivity will increase by 0.7 percent, while the same 10-percentage point increase in the proportion of employees whose PRP plans are based on at least individual incentive will lead to no significant productivity improvement. As such, when properly accounting for unobserved firm heterogeneity, our data point to the efficacy of group incentive pay in boosting enterprise productivity while failing to find such evidence for individual incentive pay.
We now turn to the details of group incentive pay. Not all group incentive pay is created equal. Some ties pay to profit (profit sharing), while some links pay to other measures such as cost savings. Thus, we create a dummy variable, profit shareit, which takes a value of one if firm i in year t uses only profitability as a performance measure for its PRP, zero otherwise. We contrast the profit sharing plans with all other types of PRP plans. We define other measuresit, taking a value of one if firm i in year t has any other type of PRP plan than profit shareit, and zero otherwise. Note that if profit shareit=0 and other measuresit=0, firm i in year t does not use PRP.
As shown in Table 6 , the estimated coefficients on both profit shareit and other measuresit are positive and statistically significant for both the CS and FE specifications. In our preferred FE specification, the use of PRP with profitability as a performance measure is found to yield a 15-percent productivity gain, while the use of PRP with any other measure is found to lead to an increase in productivity by 7 percent, pointing to a possible advantage of the use of profitability as a performance measure in PRP over other performance measures. 11 Note that in the CS specification that fails to account for unobserved heterogeneity, the estimated coefficient on other measuresit is found to be much larger and that the advantage of profit share over other measures is no longer evident. We interpret the rather sharp discrepancy between the FE and CS results as an indication of a large upward bias of the productivity effect of PRP due to unobserved firm heterogeneity that is correlated with other measuresit.
The next set of variables are borrowed from who classify PRP plans according to the number of measures used (one or multiple) and breadth of the performance measures (broad referring to profitability and narrow to other measures).
Specifically, as shown in Table 7 This classification is based on recent theories which suggest that broad and narrow measures should be combined to manage the trade-off between risk and distortion (Baker, 2002) or the trade-off between risk and incentives to utilize specific knowledge (Raith, 2008) .
For those firms with PRP used only for one of the three employee groups, assigning one of these PRP classifications to the firm's PRP plans is straightforward. For those firms with PRP used for multiple employee groups, we use the following procedure. If the firm uses a PRP plan for the white-collar group, we consider the white-collar plan as a representative plan of the firm, for cross tabulations reveal that for firms with PRP plans used for the white-collar group, it is rare that plan details for the other employee groups differ from those for the white-collar group.
If the firm does not use a PRP plan for the white-collar group but uses for the clerical group, we will use the clerical plan as the representative plan of the firm.
The results are highlighted in Table 8 . Our preferred FE specification that account for unobserved heterogeneity provides two noteworthy insights. First, the estimated coefficient on multiple-narrowit is small and insignificant even at the 10 percent level, pointing to the rapidly diminishing returns to the use of narrow measures in PRP-adding another narrow performance measure to PRP that already links pay to a narrow performance measure will yield little additional productivity gain. Second, somewhat surprisingly the estimated coefficient on multiple-broadit is not greater than the estimated coefficients on either single-broadit or singlenarrowit. It follows that a mixing strategy that links pay to both profitability and any other measure is no more productivity-enhancing than a non-mixing strategy (use profitability only or any other measure only).
Finally we measure the power of incentives as the ratio of maximum amount of PRP that the plan allows to regular earnings, power of incentivesit. Thus this measure shows how large role PRP plays in the compensation of the employees. For those firms with PRP plans used for multiple employee groups, it is possible that the maximum amount of PRP payment as a share of regular earnings differ from one employee group to another. For such firms, we use a weighted average with the number of employees as a weight. It is quite plausible that the relationship between power of incentivesit and productivity may be nonlinear, and thereby we consider power of incentivesit and its squared term. Table 9 confirms that productivity gains from PRP are indeed greater when the power of incentives is stronger. The estimated coefficients on the squared term of power of incentivesit are statistically significant yet small, indicating that the relationship between Power of incentives and productivity is only very mildly concave.
Also, again we find a sizable gap in the estimated coefficients on power of incentivesit between the CS specification and the FE specification, pointing to the presence of endogeneity bias caused by unobserved firm heterogeneity correlated with the power of incentives.
IV. Conclusions
Much of the empirical literature on PRP focuses on a question of whether the firm can increase firm performance in general and enterprise productivity in particular by introducing PRP and if so, how much. However, not all PRP programs are created equal and PRP programs vary significantly in various attributes. Do the details of PRP matter? Economic theory tends to suggest that they may. For instance, some PRP programs link pay to individual worker performance, while some tie worker compensation to group performance. Economic theory predicts that individual incentive PRP and group incentive PRP have different behavioral effects on workers and imply contrasting worker sorting outcomes. The empirical literature on PRP tends to be relatively silent on the question of whether the details of PRP matter, and a disproportionately small number of prior studies which address the question are often subject to potentially serious omitted variable bias due to likely correlations between unobserved firm heterogeneity and the details of PRP.
This paper has filled this important gap in the literature by providing novel and rigorous evidence on the productivity effect of varying attributes of PRP. Most notably we have been able to exploit the availability of panel data on the details of PRP and show not only the crosssectional estimates that are subject to the aforementioned omitted variable bias but also the fixedeffect estimates that account for such bias.
First, the comparison between the cross-sectional estimates and the fixed-effect estimates suggests that the omitted variable bias may be serious-making the cross-sectional estimates on the productivity effect of the details of PRP biased upward substantially. Any future attempt to estimate the effects of PRP will need to be mindful of the potentially serious upward bias of cross-sectional estimates, and try to collect panel data and estimate fixed effect models or at least use a very rich set of controls for firm characteristics.
Second, the fixed-effect estimates that account for the omitted variable bias show that the details of PRP matter indeed. Specifically, we have found that group incentive PRP is more potent in boosting enterprise productivity than individual incentive PRP. Most prior studies examine individual incentive pay or group incentive pay but rarely study both simultaneously, in particular in fixed effect estimations (for individual incentive pay, see for example Lazear, 2000; Shearer, 2004; Freeman and Kleiner, 2005; and Bandiera et al., 2005 , and for group incentive pay, see for instance Jones and Kato, 1995; Lavy, 2002; Hamilton et al., 2003; Boning et al., 2007; Burgess et al., 2007; Baiker and Jacobson, 2007; Bloom et al., 2009; Bryson, et al., 2010) .
Fortunately our longitudinal data have comforting with-firm variations in various attributes of PRP over time, which has allowed us for the first time to compare and contrast the effect on productivity of group incentive pay and individual incentive pay consistently in the fixed effect framework.
From the behavioral perspective, the result suggests that overall, collaboration and teamwork may play an important role in enhancing enterprise productivity in the workplace in many Finnish firms. From the worker sorting perspective, it implies that negative sorting caused by group incentive pay-high-productivity workers leave the firm with group incentive pay in order to avoid being free-ridden by low-productivity coworkers may be of limited relevance to many firms in Finland. Furthermore, we have found that group incentive PRP with profitability as a performance measure is especially powerful in raising firm productivity, pointing to the use of profit sharing as a particularly attractive option.
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Our fixed effect estimates have also shed some new light on the value of using multiple performance measures in PRP. When a narrow measure (such as cost reduction) is already used, adding another narrow measure (such as quality improvement) has been found to yield no 
